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(57) Abstract: A self-lubricating expansion mandrel (205) includes a 
system for lubricating the interface between the sclf-lubricaiing expan- 
sion mandrel (205) and a tubular member (210) during the radial ex- 
pansion of the tubular member (210). 



WO 2004/026500 A3 IDIlHiMIIIIilllQlllllllllIllinill 



SK, SI, SK, TR), OAPl patent (BF, BJ, C\\ CG. CI, CM, 
OA, ON, GQ, GW, ML. MR, NH, SN, TD, TO). 

Declaration under Rule 4.17: 

— < tf inventorship ( Rule 4. I 7(iv)) for US only 

Published: 

— with international seaich report 

— with atnetuleJ claims 

(88) Dale of publication or the international search report: 

13 January 2005 



Date or publi. of the amended claims: 24 February 2005 

(15) Informal, about Correction: 
Previous Correction: 

see PCI" Gazelle No. 43/2004 of 21 October 2004. Sec- 
tion n 

tor two-letter codes and oilier abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the I'CT Gazette. 



WO 2004/026500 PCT/US2003/025675 

AMENDED CLAIMS 
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claims 24-47 added 

17. The self-lubricating expansion mandrel of claim 12, wherein the solid lubricant retained in the 
plurality of troughs formed in a textured pattern comprises a thenno-sprayed coating. 

1 8. The self-lubricating expansion mandrel of claim 12, wherein the depth of the plurality of troughs 
formed in a textured pattern is in a range of between about 50 and 150 microns. 

19. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
a grease supply chamber in the housing; 

a conduit from the grease supply chamber to one or more of the grooves; and 
means for forcing grease from the grease supply chamber trough the conduit to one ormore of the 
grooves. 

20. The self-lubricating expansion mandrel of claim 19, wherein the one or more grooves comprise 
circumferential grooves. 

2 1 . The self-lubricating expansion mandrel of claim 1 9, wherein the grooves comprise axial grooves. 

22. The self-lubricating expansion mandrel of claim 19, wherein the grooves comprise a patten of 
grooves with both an axial and a circumferential component 

23. The self-lubricating expansion mandrel of claim 22, wherein the pattern of grooves comprises a 
textured surface. 

24. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in toe tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 
wherein the grooves comprise circumferential grooves. 

25 . A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained m one or more of the grooves; 
wherein the grooves comprise axial grooves. 

26. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein the grooves comprise a pattern of grooves with bo* an axial and a circumferential component 

27. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
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solid lubricant retained in one or more of the grooves; 
wherein the pattern of grooves comprises a textured surface. 

28. A self-hibricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein the depth of the grooves is in a range of between about 1 and 4 microns. 

29. A self-lubricating expansion mandrel fox expanding a tubular member, comprising; 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein the depth of the grooves isin^ range of between about 10 and 50 microns. 

30. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein the solid lubricant retained in ~ue or more of the grooves comprises a theirno-sprayed coating. 

31. A self-lubricating expansion mandrel for expanding a tubular member, comprising; 
a housing including a tapered outer surface; 

one or more grooves formed in die tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein the depth of the grooves is in a range of between about 50 and 150 microns. 

32. A self-lubricating expansion device for expanding a tubular member, comprising: 
a housing inoluding a tapered outer surface; 

one or more depressions formed in the tapered outer surface; and 
a lubricant supply chamber in the housing; 

a conduit from the lubricant supply chamber to one or more of the depressions; and 

means for forcing lubricant from the lubricant supply chamber trough the conduit to one or more of the 

depressions. 

33. The sclf-hibricating expansion mandrel of claim 32, wherein the one or more depressions comprise 
circumferential grooves. 

34. The self-lubricating expansion mandrel of claim 32, wherein the depressions comprise axial 
grooves. 

35. The self-lubricating expansion mandrel of claim 32, wherein the depressions comprise a partem of 
grooves with both an axial and a circumferential component 
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36. The self-lubricating expansion mandrel of claim 35, wherein the pattern of grooves comprises a 
textured surface. 

37. A self-lubricating expansion device for expanding a tubular member, wherein the interface 
between the expansion device and the tubular member, during the expansion process, includes a leading 
edge portion and a trailing edge portion, comprising: 

a housing including a tapered outer surface; 

one or more first depressions formed in the leading edge portion of the tapered outer surface; and 
a lubricant supply chamber in the housing; 

a conduit from the lubricant supply chamber to one or more of the first depressions; 

means for forcing lubricant from the lubricant supply chamber trough the conduit to one or more of the 

depressions; 

one or more second depressions formed in the trailing edge portion of the tapered outer surface; and 
a solid lubricant provided within one or more of the second depressions. 

38. The self-lubricating expansion mandrel of claim 37, wherein one or more of the first and second 
depressions comprise circumferential grooves. 

39. The self-lubricating expansion mandrel of claim 37, wherein one or more of the first and second 
depressions comprise axial grooves. 

40. The self-lubricating expansion mandrel of claim 37, wherein one or more of die first and second 
depressions comprise a pattern of grooves with both an axial and a circumferential component. 

41. The self-lubricating expansion mandrel of claim 40, wherein the pattern of grooves comprises a 
textured surface. 

42. A method of lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

injecting a fluid lubricant into the leading edge portion; and 
providing a solid lubricant in the trailing edge portion. 

43 . A system for lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

means for injecting a fluid lubricant into the leading edge portion; and 
means for providing a solid lubricant in the trailing edge portion. 

44. A method of lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
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expansion device and the tubular member comprises a leading ed> ■ • portion and a trailing edge portion, 
comprising! 

providing a supply of a fluid lubricant within the expansion device; and 
injecting the fluid lubricant into the leading edge portion. 

45 . A system for lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

means for providing a supply of a fluid lubricant within the expansion device; and 
means for injecting the fluid lubricant into the leading edge portion. 

46. A method of lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

providing a supply of a solid lubricant on the expansion device within the trailing edge portion. 

47. A system for lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

means for providing a supply of a solid lubricant on the expansion device within the trailing edge portion. 
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